Introduction
Polymer/drug coating of coronary balloon-expandable bare metal stents is nowadays a standard method for the enhancement of the therapeutic effect of stent implantation. The coating of self-expanding peripheral vascular stents based on nitinol is currently a challenge due to the geometrical specifics and the material properties of these stents. Changes in the mechanical properties of stents due to the polymer/drug coating have to be minimized. The focus of this study is the experimental investigation of the influence of the crimping process and storage on the mechanical properties as well as on the drug release of polymer/drug coated nitinol stents. It was also investigated, whether crimping of the stents may damage the coating leading to quicker drug release.
Methods
The coating of the commercially available peripheral-size, self-expanding nickel titanium (nitinol) stents (nominal dimensions 7.0 x 40 mm; n = 6) was implemented by spray-coating in a modified process based on 2-component jet atomization technology according to [1] (Fig. 1) . As coating matrix the biodegradable polymer poly(Llactide) (PLLA) was used in which the immunosuppressant sirolimus (SIR) in a ratio of 82.5/17.5 % (w/w) was embedded. The target coating mass was 3658 µg in order to establish a SIR loading of 1.4 µg/mm². The manufactured drug-eluting stents (DES) were tempered at 80 °C for 13 h. The mechanical behaviour was determined by measuring the radial force [2, 3] and bending stiffness [3, 4] before and after crimping the DES on a modified catheter system as well as after storage of crimped DES over a period of 2, 5 and 8 weeks. Fig. 2 shows the detailed test plan of the DES samples in this study, including the mechanical tests. The in vitro drug release behaviour was assessed by High Performance Liquid Chromatography (HPLC). The time course of SIR release was determined at 37 °C in 0.9 % (w) sodium chloride (NaCl) solution supplemented with 0.05 % (w) Brij 35 and 0.003 % (w) butylated hydroxytoluene (BHT). DES were immersed in 4 ml elution medium for a total duration of at least 700 hours. The elution medium was renewed at periodic intervals in order to realize sink conditions and avoid a SIR saturation. 20 µl of the elution medium were injected into an Eurospher 100 C18 column, 120 mm x 
Results
The PLLA/SIR coating results in a coating thickness of 8.51 ± 0.52 µm with an evenly distributed coating thickness over the longitudinal stent axis (Fig. 3) . The radial force of the PLLA/SIR-DES slightly increases due to the coating from 3.75 N for the uncoated stents up to 4 N in average for the DES. After crimping and storage the radial force of the DES slightly decreases to the initial value of 3.75 N in average (Fig. 4) . Bending stiffness increases as well due to the coating from 6.2 Nmm² up to 7.2 Nmm² in average. It slightly further increases due to crimping and storage up to 7.3 N in average (Fig. 4) . The drug release progression showed an initial burst over the first 17 h, while the following release, traced over up to 700 h, is steady and retarded (Fig. 5) . The corridor of drug release kinetics was within ± 6 % of the mean. 
Discussion
The first results of the impact of the crimping procedure and storage on the mechanical properties of the PLLA/SIR spray-coated self-expanding nitinol stents show a slightly increase in radial force and bending stiffness due to the coating , as has been previously described in [4] . Crimping and further storage of the crimped stents leads to non considerable differences in radial force and bending stiffness. Drug release of the investigated stents shows common statistical variation, indicating no loss of drug or pronounced surface cracking due to the crimping and releasing process out of the catheter system. radial force bending stiffness
